The evaluation of loss of information in system of random magnetic and electric field was presented in the paper. The set of field parameters in a specified points of the space is obtained from electromagnetic field measurement. The subsets of parameter values may be treated as the subsets of outcomes of random variables which define field parameter in a specified point (for some assumptions). It is aimed at determining the information distance between the parameters of an equivalent model being useful for current identification purposes of the electrical equipment based on a file of empirical data. The calculation of loss of information was introduced as an example as well as the set of simplifying assumptions in the system model. The application of presented analysis was also mentioned.
Introduction
The problem of finding the parameters of electromagnetic field and its interaction on the environment bearing this field is well known. A classical formulation, including analysis and synthesis, enables assessing distribution of the field using a deterministic approach. There are only few scientific works based on statistic approach that are supported, first of all, on determining stationary field distribution (e.g. [1, 2, 3] ).
An important problem related to interaction of the electromagnetic field on the environment is the change in properties of the environment with the course of time. The following situations are here possible:
(a) The environment is homogeneous with respect to electromagnetic properties found in the observation of any duration; (b) The environment is homogeneous in the above mentioned sense in the beginning of the observation, becoming gradually more inhomogeneous with the course of time; (c) Inhomogeneous character of the environment is stationary or non-stationary. Analysis of field distribution under the above mentioned cases allows, for example, to assess the properties of the couplings with the fields of mechanical forces or temperatures. Determination of probabilistic reliability parameters of electromechanical systems [4] might serve as one of the examples.
Determination of changes in the field properties under the a) situation is relatively easy, as the field parameters in all the points vary "synchronically", e.g. without regard to environment degradation rate (it is assumed that its parameters worsen in steps or according to a continuous pattern). As an example the statistical calculation of duration of exchange of high-voltage insulator may be mentioned. The b) case is related to defining both the threshold values of generalized factors defined in the process (as in the a) case) and determination of the environment ranges subject to particular risk, e.g. the heavy-current busways [4] . The third situation c) leads, first of all, to the increase in calculation size. In case of stationary environment inhomogeneity the researcher's duty consists in defining, in the beginning, the most threatened sub-areas and, afterwards, analyzing only their properties. Analysis of the case of non-stationary inhomogeneity, in which the sub-areas of critical values of the parameters change their locations with the course of time, is one of the most difficult procedures. Consideration of the ground flow fields in the proximity of recently built traction lines may serve as an example of not fully solved problems pertaining to this type of the tasks.
The paper proposes a method of assessment the quality of electromagnetic field interaction in a linear inhomogeneous and non-stationary environment.
Model of the Problem
It is assumed that a linear environment is described by means of the parameters of known probability distributions. The parameters form a random field f (p,t) [5] . Hence, the f (p,t) field determines a random value of the environment parameter, e.g. magnetic permeability µ as a function of randomly superimposed coordinates p and time t. Parameters of the random environment field are estimated based on the measurement in the time T, thus obtaining a random field f l (p,t). It is assumed, for purposes of the present work, that random superposition of the p coordinates with constant distribution of the environment parameter may be replaced for a constant coordinate system with random distribution of the environment parameter, e.g. µ(p) = µ(x, y, z). Moreover, the observation period T may be divided into sub-periods of t 0 duration, for which:
• f 1 (p, t) = f 1 (p) -the measurements are carried out in accordance with Balakrishnan theorem, on sampling stationary stochastic signals of a bounded signal band;
• field effects are stationary in wider sense [5, 6] , i.e.:
-E{f 1 (p) } = m f 1 = const -the expected value is common, finite, and constant in the interval (t,
const -the variance is common, finite, and constant in the interval (t, t + t 0 ),
• both above mentioned parameters fully define Gaussian character of the environment changes.
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Figure 1: Environment sector of random parameters with random distribution of electromagnetic field in the interval (t, t + t 0 ).
In the case discussed here the field, in the interval (t,t + t 0 ), is distinguished by quasi-stationary features in the space and time sense.
It is assumed that the parameters of electromagnetic field sources do not vary, and their location with respect to any point of the environment remains unchanged. Hence, location of the electromagnetic field vector (e.g. the magnetic induction vector B) depends only on spatial and time random change in the environment properties (Fig. 1.) .
Estimation of Random Field Parameters
The correlation function of a 1-dimensional random field for the above mentioned assumptions in time interval (t, t + t 0 ) should satisfy the condition [5] :
where: Γ -gamma Euler function; J -1 st -order Bessel function; G -a nondecreasing bounded function, G(0)=0. An average value of the random field f 1 (p) in the set D amounts then to [5] :
where: |D| -a measure of the D⊂ R 1 + set. Taking into account the assumptions (among others division of the observation time into sub-periods of t 0 duration) the disjoint sets may be created from the bounded set D. In result the following sum is an estimator of the expression (2):
where: |∆ i | -measure of the set ∆ i , i = 1, ..., m. Hence, in the time interval (t, t + kt 0 ) the following form of estimator of the expression (2) may be used:
where: k -the number of measurement periods; c -a certain constant. The above relationships enable formulating the most effective estimators of the random environment field. Moreover, the relationship with the parameters of electromagnetic field distribution allows deriving the expression of the coefficient of the environment quality. The relationships enable to determine periodically some selected parameters of the electromagnetic field in considered random environment and to assess its changes by means of a quality factor based on the estimators of random processes in the time moments differing by kt 0 . It should be noticed that such an approach allows to estimate average values of the random field in any bounded sub-set ∆ i .
The Example of Determination of the Information Distance as a Quality Coefficient of Electrical Equipment
Irrespective of the reasons of discrepancy between the measurements [6] a need of comparing the random patterns arises. In the most general case full measurement of the discrepancy (distance) enables comparing appropriate functions of the density of probability. There are many ways for formulating such relationships [6, 7] .
In case of random variables of continuous type the Shannon information measure J [6, 7] (for the loss of information) amounts to:
where: the random vector (P ,M ) takes the values p,m. It can be proved that the information volume J(P ,M ) equals to a so-called Kullback-Leibler information distance [7] :
between f P (p)f M (m) and the density of a joint distribution f P M (p, m) of 2-D version of the formula (5). In longer time the random changes of electrical equipment parameters will be subject to normal distribution (according to the Lyapunov theorem [6] ), with varying distribution moments. Therefore, considering the first measurement as a reference point, the quality of the model used may be permanently supervised. Hence, a certain functional Q(I(t x ), I(t x + ∆t)), related to probabilistic parameters of electrical equipment currents in various times of the operation will then play a role of a quality factor.
Should the Q functional value exceed a limit value, thorough investigation or exchange of the electrical equipment may be proposed long enough before its expected break-down. Hence, in general, the functional Q should satisfy the criterion of delivering maximal information (in the Shannon's sense) during the exploitation. This allows to write-down [7] :
According to the above analysis of the electrical equipment it may be assumed that the joint distribution of probability density of the stochastic processes estimating the electrical equipment currents in various moments is a Gaussian distribution. The functional Q will then be:
where:ρ (I (t x ) , I (t x + ∆t)) -correlation coefficient (normalized) defined by the relationship:
cov (i (t x ) , i (t x + ∆t)) −covariance, and σ i(tx) , σ i(tx+∆t) −standard deviation of module current in the time points t x i t x + ∆t.
For example, in the case of the stochastic processes estimating the electrical equipment currents in various moments shown in Fig. 2 . The change of the functional Q (Fig.2) is Q/ b) − Q/ a) = 2, 1 − 1, 98 = 0, 12.
Conclusion
A conception of the electrical equipment quality assessment during its exploitation is presented, based on the idea of the information measure. It was found that worsening of the information value of the electrical equipment electromagnetic field obtained in the process of measurement identification may play a role of a functional of electrical equipment state estimation. Results of the analysis may also be useful for other devices and probability distributions of estimated signals.
